Starting with a brief review of the discussion centered around the phylogenetic position of Polypteriformes, an attempt to analyse ontogenetic and functional aspects of some major components of the cranial skeleton is given. This analysis is based on long term aquarium observations of larval and adult feeding and breathing behaviour, on simple experimental approaches, and on anatomical and histological preparations. Differences in skull construction between Polypteriformes and Actinopterygii, often interpreted as indicative of a distant relationship, are reconsidered in a scenario-like framework of functional specialization. Most of these differences are derived conditions of functional complexes related to enhanced biting strength of the outer dental arcades, suction feeding and breathing of atmospheric air. The composition of the cheek region of Polypterus resembles the sarcopterygian condition indeed, and a revision of the ancestral osteognathostome pattern seems necessary in this respect. Aside from the presence of a quadratojugal, especially the independent squamosal process and plate in early ontogeny is reminiscent of the separate sarcopterygian squamosal. However, none of the skeletal units investigated here, prevents a derivation of the polypteriform condition from an actinopterygian ancestral state.
INTRODUCTION
The phylogenetic position of Polypteriformes, Cladistia (sensu PATTERSON, 1982) or Brachiopterygii (sensu DAGET, 1950; BJERRING, 1985b) is debated from the time of their first discovery and description for the scientific world by GEOFFROY SAINT HILAIRE (1802). Today we are used to the concept that they form the sister group of all other Recent Actinopterygii, not far from the basic dichotomy of Teleostomi or Osteognathostomata into Sarcopterygii and Actinopterygii.
The inclusion into the Actinopterygii is mainly based on the presence of enameloid tooth cusps (KERR, 1958; MEINKE, 1982) and ganoid squamation (GOODRICH, 1928; KERR, 1952; SIRE, 1990; MEU-NIER & HUYSEUNNE, 1992) . Furthermore it is supported by telencephalic structure showing an extended dorsal anterior tela choroidea, a fact which is taken as an ideal ancestral condition of the everted actinopterygian forebrain (NIEUWENHUYS et al., 1969; SENN, 1976; NIEUWENHUYS, 1982) . A micropyle is present in the vitelline membrane of the eggs, a characteristic feature not known from Sarcopterygii or plagiostomes (BARTSCH & BRITZ, 1997) . The position at the very base of the actinopterygian branch is mainly due to features that have to be assumed as primitive for Actinopterygii: the lungs (cf. LIEM, 1988; LECHLEUTHNER et al., 1989) , and the absence of an epimyelencephalic lymphomyeloid tissue, the presence of a cistema spinobulbaris and foramen Magendiei in this position, instead. The latter character, however, a delicate structure of the meningeal membranes, is only known in Polypterus and from human anatomy (cf. BJERRING, 1984; 1985b) .
Still doubts may arise with respect to the correctness of this phylogenetic analysis, especially since the Polypteriformes represent a small relic group in the Recent West African and Nilotic fauna, with a scarce fossil record (GREENWOOD, 1974; GAYET & MEUNIER, 1991) and possibly rooted somewhere among the Devonian so-called palaeonisciform fishes. The latter, in turn depending upon their definition (cf. PATTERSON 1982; GAR-DINER & SCHAEFFER, 1989), may be a paraphyletic assemblage of primitive Teleostomi, Actinopterygii, and Chondrostei. Accordingly, Polypteriformes show a pattern of highly derived autapomorphic and plesiomorphic characteristics, which are difficult to interpret phylogenetically.
And, character evaluation heavily depends upon the availability and analysis of fossil skeletal material. Objections against the concept to associate Polypteriformes with Actinopterygii were partly summed up by JARVIK (1980) and have generally followed two lines: First, the proposed synapomorphies are directly rejected and the cladogram is eventually replaced by an alternative. The characters are considered plesiomorphies, convergencies or non-existent. The characters mentioned above, however, still seem to be valid. But, also against many of the skeletal features that have been proposed as uniquely derived actinopterygian plus polypteriform severe doubts may be raised, as concerns their homology (BJERRING, 1985a (BJERRING, , 1986 (BJERRING, , 1991 . Furthermore, a superficially simple character, as the presence or absence of a micropyle, for example, is expected to coincide with a whole complex of interdependent urogenital characteristics and reproductive strategies, of which we have little knowledge at present. Likewise, our survey of character states in possible outgroups inevitably is very limited in the case of a dichotomy that far back in time.
Accordingly, most objections are of the second type: instead of addressing only the significance or homology of the proposed synapomorphies directly, a secondary line of attack on the concept may be launched from several (derived or primitive) character complexes showing more or less pronounced
